Patients with chronic kidney disease (CKD) have an increased cardiovascular (CV) risk and a higher mortality rate. This case report aims to reveal the prognostic value of cardiac biomarkers in patients with CKD stage 5 on dialysis. Several biomarkers have proven their utility for early detection of CV risk in dialysis patients. Most promising biomarkers are: N-terminal pro-B-type (NT-proBNP), high sensitivity cardiac troponin T (HscTnT), Cardiotrophin-1 (CT-1) and Galectin-3 (GAL-3). We report the case of a 44 year-old woman with end stage renal disease on dialysis without any cardiac pathology, but who had, at screening evaluation, high values of cardiac biomarkers, with increasing levels of NT-proBNP at serial determination; Hs-cTnT was constant. Recently, our patient was admitted in cardiology unit with unstable ischemic cardiopathy. In this context, we review the prognostic value of cardiac biomarkers in CV morbidity and mortality. The particularity of this case was the preemptive assessment of cardiac biomarkers. High serum levels of these biomarkers, in a patient without any cardiac concerns at evaluation moment, should promote for early invasive investigations.
Introduction
Patients with chronic kidney disease have an increased mortality risk; CV events are the leading cause of mortality in these patients. This risk is even higher in dialysis patients. Numerous interventional clinical trials have addressed overall and CV mortality in CKD; however, almost all were negative [1] .
Underpowered studies, selection of 'healthier' patients, better quality of care during trial, competing risks for mortality and mostly late intervention are possible explanations. Therefore, early evaluation of CV risk in this population is paramount, serving to reduce morbidity and mortality in this population. Several biomarkers might be of value for early detection of cardiovascular risk. Among them, cardiac biomarkers could be useful to assess CV risk in dialysis patients.
N-terminal pro-B-type is primarily used to detect, diagnose, and evaluate the severity of heart failure. It can be used, along with other cardiac biomarker tests, to detect heart failure. Previous studies have shown that NT-proBNP is a strong predictor of overall mortality in asymptomatic hemodialysis patients [2] . High sensitivity cardiac troponin T is a marker for prediction cardiovascular events, in general population [3] . Serum levels of troponin can be increased even in the absence of acute coronary syndrome in dialysis patients. However, several studies reveal that serum level of Hs-cTnT may be a marker of survival in hemodialysis patients [2, 4] . Cardiotrophin-1 is a new a member of the interleukin 6 family, a cytokine that promotes cardiac fibrosis, structural cardiac changes, by increasing collagen synthesis and myocyte hypertrophy that leads to left ventricular dysfunction [5] . CT-1 also favors the development of atherosclerotic plaques, promoting vascular calcification [6] . Serum levels of CT-1 are increased in patients with heart failure, hypertensive heart disease [7, 8] .
Galectin-3 is a member of the lectin family, expressed predominantly by macrophages. GAL-3 is involved in many immunity processes and also promotes cell growth and differentiation, apoptosis and angiogenesis causing cardiovascular hypertrophy and fibrosis. GAL-3 is an important mediator that induces fibroblasts to proliferate and to increase collagen synthesis [9] . Several studies revealed that serum level of GAL-3 is related with mortality. The PREVEND study showed that patients with median level of 5.6 ng/mL had a 15% 10-year mortality rate compared with a 5% rate for those with median 7.7 ng/mL [10] . In cohort from Framingham study, GAL-3 was associated with increased left ventricular mass and with all cause mortality [11] . Also in the PROVE IT-TIMI 22 study, 100 patients who developed heart failure after acute coronary syndrome had a higher baseline GAL-3 levels median 16.7 ng/L vs 14.6 ng/L [12] .
Case report
A 44 year-old woman was admitted to hospital because of sudden chest pain and shortness of breath. Eight years ago, she was diagnosed with CKD, directly in uremic stage, without identifiable etiology. Initially, she performed peritoneal dialysis for 5 years, then, due to recurrent episodes of peritonitis associated with peritoneal dialysis, she was converted to hemodialysis. Six years before the current admission the patient was diagnosed with papillary carcinoma of the thyroid (PTC) followed by thyroidectomy. PTC is generally a slow growing tumor with favorable prognosis. Our patient also had a good therapeutic response, without any relapses.
On examination, the blood pressure was 160/70 mmHg, heart rate 75 beats per minute. The other vital signs and oxygen saturation were normal. An ECG showed sinus rhythm at a rate of 75 beats per minute, with left ventricular hypertrophy (LVH), without any ischemic characteristic changes. Cardiac ultrasonography revealed LVH and decreased ventricular contractile function (ejection fraction 35%). The hematocrit, hemoglobin level, white-cell count, platelet count, and erythrocyte sedimentation rate were normal, as were blood levels of electrolytes, calcium, phosphorus, magnesium, glucose. Cardiac enzymes were also within normal limits. Coronary angiography evaluation revealed 90% occlusion of left anterior descending artery, which required stenting. After the procedure the patient's condition has improved.
Three years before the current presentation, we collected blood samples and serum was stored at minus 80 Celsius degrees. We used the samples to determine serum levels of cardiac biomarkers, as screening. The biomarkers we tested were cardiotrophin-1, galectin-3, NT-proBNP and high sensitivity T troponin. We determined serum level of CT-1 and GAL-3 only from the sample collected three years before the actual event. For NT-proBNP and Hs-cTnT we performed 3 consecutive determinations, one test per year. Results of serum parameters are presented in Table 1 .
We noted not only a high basal value, but also a progressive increase in serum levels of NT pro-BNP from the first determination, to the third determination performed one year before current event. Serum levels of NT-proBNP regarded as having unfavorable cardiovascular prognosis if it exceeds 300 pg / mL [13] . The levels of Hs-cTnT were in normal limits in all determinations. The upper reference limit of Hs-cTnT in general population is 14 ng/L [3]. Galectin-3 level was comparable to the values described before in dialysis patients [14] . Also CT-1 serum level dosed from the samples stored three years ago was far higher than the higher data reported in the literature. Currently there are no data for normal values of CT-1 in dialysis patients but the cut-off value for CT-1 plasma levels of 152 pg/mL has a higher sensitivity and specificity for detecting the incidence of heart failure in hypertensive patients [15] . Discussions Elevated levels of natriuretic peptides are associated with poor long term prognosis and have an adverse impact on long-term mortality in patients with congestive heart failure [14] and coronary artery disease [15, 16] .
The current American College of Cardiology/American Heart Association (ACC/AHA) guidelines for managing heart failure have incorporated using natriuretic peptide levels in establishing the prognosis and disease severity of chronic heart failure and acutely decompensated heart failure [17] . Natriuretic peptides levels are also correlated with cardiovascular events and cardiovascular mortality both the general population and in patients with CKD. Because cardiac troponins are usually increased in dialysis patients, even without acute coronary syndrome, the prognostic value of this biomarker is not yet fully elucidated [18] .
Previously, our team performed a study which assessed the role of hs-cTnT alone or in combination with NT-proBNP in predicting death and fatal or non-fatal major CV events. The study showed that NT-proBNP was a strong predictor of overall mortality in asymptomatic hemodialysis patients. The addition of hs-cTnT did not improve the prognostic accuracy compared with NTproBNP alone [2] .
CT-1 is a promoter of atherosclerosis by stimulating collagen synthesis and promoting cardiac fibrosis [19] . Experimental studies show that CT-1 may also cause vascular dysfunction, by favoring the development of vascular plaques [20] . This would explain CT-1 role as prognostic factors for cardiovascular events. In our patient the serum level of CT-1 was increased 1 year before the event. So it could assess patient angiography preemptively to prevent acute cardiovascular event.
Recently FDA approved the use of galectin-3 for prognosis of chronic heart failure [9] . The 2013 American College of Cardiology Foundation/American Heart Association (ACCF/AHA) Guideline for management of heart failure also states that galectin-3 may be considered an additional biomarker for both chronic and acute heart failure improved risk stratification [17] . In this case, the serum level of GAL-3 was higher 3 years before the current event.
To the best of our knowledge, this case is unique, because report the prognostic values of preemptive and simultaneous evaluation of multiple biomarkers for evaluation the cardiovascular events in dialysis patients.
Conclusions
The current case reveals that biomarkers like NT-proBNP, CT-1 and GAL-3, may have prognostic value for early detection of patients at risk for cardiovascular events.
Track the category in particular patients, with CKD stage 5 on dialysis assessment and early detection of cardiovascular risk can adapt therapeutic strategies and may reduce morbidity and mortality in this population.
